
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 223 13-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/633,952 



08/04/2003 



7590 11/17/2004 

STEVEN B. PHILLIPS 
MOORE & VAN ALLEN 
SUITE 800 

2200 WEST MAIN STREET 
DURHAM, NC 27705 



Kevin J. Linthicum 



013921-000025 



5174 



EXAMINER 



MULPURI, SAVITRI 



ART UNIT 



PAPER NUMBER 



2812 

DATE MAILED: 11/17/2004 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTC 90C (Rev 10/03) 



Office Action Summstrv 


Application No. 

10/633.952 


Applicant(s) 

LINTHICUM ET AL. 


Examiner 
Savitrl IVIulpuri 


Art Unit 
2812 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply^ 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) IV10NTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
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DETAILED ACTION 

This action is in response to the applicant's communication, response to 
restriction requirement, filed on 10/7/04, cancellation of claims 1-67 and adding claims 
68-84. 



Claim Rejections • 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - ' 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 68-80,83-84 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Nishio et al (US 5,786,606). 

Nishio et al teaches a method of forming a gallium nitride semiconductor 
structure comprising: forming a silicon layer on a silicon substrate; converting a surface 
of a silicon substrate to fomi a silicon-based compound, which is silicon carbide (see 
col.4, lines 59-61; col. 6, lines 45-50; coMO, lines 64-68, col.21, lines 60-67); forming 
AIN buffer layer directly on SiC layer as same as instant claim 74 (see col. 13, lines 9- 
14); forming GaN layer extending continuously and directly on the AIGaN or AIN buffer 
layer and forming light emitting device in the GaN (see Fig. 1 1 A and related 
description). Nishio et al also teaches bulk silicon substrate, or SOI substrate or SIMOX 
substrate as similar to instant claims 75-77(see col. 4, lines 24-47). Nishio et al teaches 
defect density less than 10 ^ / cm ^(see col.6, lines 45-50; col.7, lines 10-12); Nishio et 
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al teaches laminate structure (stack) of GaN layers 63-68 Is 2.7 microns (see col. 1 1 , 
lines 33-38), which means individual GaN layers are less than 2 microns supporting the 
instant claim 79. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 68-84 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al (US 6,500,257) in combination with Nishio et al (US 5,786,606 A). 

Wang et al teaches a method of forming gallium nitride semiconductor by 
forming AIN buffer layer "70" on SIC or Si substrate "52"; laterally and vertically growing 
gallium nitride layer on the AIN layer with or without mask "56" to reduce dislocation 
density less than 10 ^/cm ^ (see 6A -6 E; col. 1 , lines 39-44; col.4. lines 50-58;col.5, 
lines 40-52; col. 6, lines 14-27; col.7, lines 55-58). 

Wang et al do not teach (1) converting silicon substrate to silicon-based 
compound, which is, for example, silicon to silicon carbide, (2) SOI or SIMOX 
substrates, (3) thickness of the gallium nitride layer. 

Nishio et al teaches a method of forming a gallium nitride semiconductor 
stmcture comprising: forming a silicon layer on a silicon substrate; converting a surface 
of a silicon substrate to form a silicon-based compound, which is silicon carbide (see 
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col.4, lines 59-61; col. 6, lines 45-50; collO, lines 64-68, col.21, lines 60-67); forming 
AIN buffer layer directly on SIC layer as same as instant claim 74 (see col. 13, lines 9- 
14); forming GaN layer extending continuously and directly on the AIGaN or AIN buffer 
layer and fomning light emitting device in the GaN (see Fig. 1 1 A and related 
description). Nishio et al also teaches bulk silicon substrate, or SOI substrate or SIMOX 
substrate as similar to instant claims 75-77(see col. 4, lines 24-47). Nishio et al teaches 
defect density less than 10 ^1 cm ^ (see col.6, lines 45-50; col.7, lines 10-12); Nishio et 
al teaches laminate structure (stack) of GaN layers 63-68 is 2.7 microns (see col. 1 1 , 
lines 33-38), which means individual GaN layers are less than 2 microns supporting the 
instant claim 79. It would have been obvious to one of ordinary skill in the art to modify 
the invention of Wang by providing silicon substrate such as SOI or SIMOX and then 
converting silicon to silicon carbide followed by successive growth of AIN and GaN layer 
with thickness in the range of 0.5 to 2 microns for device fabrication because such 
process eliminates the residual strain in the gallium nitride layer (see col.1, lines 51-47; 
col.2, lines 1-17). 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Davis et al (US 6,570,192) teaches growing GaN "108a, 108b 
"laterally and vertically on silicon oxide mask"106" not on AIN layer as specified in the 
instant claims. 
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Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046. 29 USPQ2d 2010 (Fed. Cir. 1993); In re Long!, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Omum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438. 164 USPQ 619 (CCPA 1970);and. In re Thorington. 
418 F.2d 528. 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



Claims 68-84 are rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable overclaims 1-1-53 of U.S. Patent No. US 
6,255,198 in view of Nishio et al. Although the conflicting claims are not identical, they 
are not patentably distinct from each other because the scope of the instant claims is 
encompassed by the scope of the patented claims. Patented claims do not include 
limitations of Instant claims71-72, 79 regarding defect density In GaN and thickness of 
GaN. 

Nishio et al teaches defect density less than 10 ^ / cm ^ (see col.6, lines 45-50; 
col.7, lines 10-12); Nishio et al teaches laminate structure (stack) of GaN layers 63-68 is 
2.7 microns (see col. 1 1 , lines 33-38), which means individual GaN layers are less than 
2 microns supporting the instant claim 79. With respect to Instant claims71-72, 79 
regarding claimed defect density and claimed thickness of GaN are obvious parameter 
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variations as taught in the invention of Nishio et a! because such variation, for example, 
depends the required wavelength of light from the final product of light emitting device. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Savitri Mulpuri whose telephone number is 571-272- 
1677. The examiner can normally be reached on Mon-Fri from 7 a.m. to 4 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling, can be reached on 571-272-1679. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). _ / 



Savitri Mulpuri 
Primary Examiner 
Art Unit 2812 




